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Gonadotropin-releasing hormone (GnRH) is secreted from hypothalamus and can 
affect the adenohypophysis secreting gonadotropin (GtH) in vertebrate. GnRH acts as 
a very important regulator of neuroendocrine and reproduction. Recent researches 
show that GnRH also widely exists besides the reproductive regulation axis and plays 
important roles. It is necessary for GnRH to bind with the high affinity 
GnRH-receptor in the pituitary gland to regulate the mammalian reproductive process. 
Up to now, few researches about GnRH and its receptor of crustacean have been 
reported. 
The swimming crab, Portunus trituberculatus, which belongs to Arthropoda, 
Crustacea, is of great commercial value. Based on the histological studies, the method 
of immunohistochemistry was used in this study in order to find out the locations of 
GnRH and GnRH receptor in the nervous organs and gonads of P. trituberculatus. 
Histological observations reveal that: the central nervous system of P. 
trituberculatus is composed by the optic ganglion, the cerebral ganglion and the 
thoracic ganglion mass, and it shows the typical characters of Crustacean Decapoda. 
The optic ganglion is composed by lamina ganglionaris (LG), medulla externa (ME), 
medulla interna (MI) and medulla terminalis (MT). The cerebral ganglion is 
composed by protocerebrum, deutocerebrum and tritocerebrum, containing 11 
neuropils and 12 cell clusters. The thoracic ganglion mass, which is highly coalesced, 
is composed by suboesophageal ganglion, thoracic ganglion and abdominal ganglion. 
The central nervous system of P. trituberculatus shows the typical characters of 
Brachyura, reflecting that the Decapoda is the most advanced type in crustacean. 
Four different kinds of GnRH antibodies, which are named as octopus GnRH 
antibody, tunicate GnRH-I antibody, lamprey GnRH-I antibody and lamprey 
GnRH-III antibody respectively, and were prepared in our laboratory, were used in 
this study, in order to make sure the locations of the immunoreactive substances in the 
nervous organs and gonads of P. trituberculatus, by using high sensitive SABC 















substances were widely detected in the nervous organs and gonads of P. 
trituberculatus. There were obvious differences about the distributions of GnRH 
immunoreactive substances by using different types of antibodies. The weakest 
background and strongest immunoreactive intensity were showed in the results by 
using lamprey GnRH-III antibody. The distributions of GnRH immunoreactive 
substances were nearly the same, but there were differentions in the intensity of the 
immunoreaction. GnRH immunoreactive neuropils and cells were mainly located in 
the LG and X organ of the optic ganglion, protocerebrum and tritocerebrum of the 
cerebral ganglion, suboesophageal ganglion, thoracic ganglion and abdominal 
ganglion of the thoracic ganglion mass, spermospore, spermatid, follicule cell and 
oocyte of the gonads. All the immunoreactive substances of the cells were located in 
cytoplasms. GnRH immunoreactive substances being located in many parts of the 
nervous organs of P. trituberculatus, suggests that the relevant parts can synthesize 
and secrete GnRH, and so GnRH may act as a neurohormone to widely regulate 
neuroendocrine and reproduction. The different distributions of the four kinds of 
GnRH immunoreactive substances may be relevant to their specifical recognitions. 
The strongly marked locations may be the core places of GnRH synthesized and 
secreted. GnRH may plays a vital role in the gonads development and neuroendocrine 
of P. trituberculatus. 
Human GnRH receptor antibody against rabbit were used in this study, in order to 
make sure the locations of the immunoreactive substances in the nervous organs and 
the gonads of P. trituberculatus, by using the high sensitive MaxVisionTM 
immunohistochemical technique. The results reveal that: the GnRH receptor 
immunoreactive substances were widely detected in the nervous organs of P. 
trituberculatus, but none in gonads. The distributions of GnRH receptor 
immunoreactive substances were nearly the same, and there were differentions in the 
intensity of the immunoreaction. GnRH receptor immunoreactive neuropils and cells 
were mainly located in the ME, MI, MT and X organ of the optic ganglion, 
protocerebrum and deutocerebrum of the cerebral ganglion, suboesophageal ganglion, 















immunoreactive substances of the cells were located in cytoplasms. GnRH receptor 
immunoreactive substances being located in many parts of the nervous organs of P. 
trituberculatus, suggests that the relevant parts can be regulated by GnRH. And so, 
GnRH may inhibit gonadotropin inhibiting hormone (GIH) to/or increase gonads 
stimulating hormone, to promote the gonads development by binding with GnRH 
receptor. The strongly marked locations may be the core places of GnRH playing 
roles. There might be a reletively unique GnRH receptor type in the gonads of P. 
trituberculatus. 
The specific distributions of GnRHs and GnRH receptor of P. trituberculatus can 
provide morphplogical evidences for GnRH participating in the neuroendocrine 
regulation of nervous organs and gonads, and is meaningful for further study of the 
reproductive neuroendocrine mechanism in crustacean. 
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